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NATlONAL FOREWORD This Indian Standard ( Part 2/See 1 ) which is identical with IEC 966-2-l ( 1991 ) `Radio frequency and coaxial cable assemblies - Part 2-l : Sectional specification for flexible coaxial cable assemblies', issued by the International Electrotechnical Commission (IEC) was adopted by the Bureau of Indian Standards on the recommendation of the Wires, Cables, Waveguides and Accessories Sectional Committee and approval of the Electronics and Telecommunication Division Council. In the adopted standard, certain conventions are not identical to those used in Indian Standards. Attention is particularly drawn to the following: a) Wherever the words'lnternational read as `Indian Standard'. Standard'appear referring to this standard, they should be

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current pratice is to use a point (,) as the decimal marker. CROSS REFERENCES In this adopted standard, reference appears to certain International Standards for which Indian Standards also exist. The corresponding Indian Standards which are to be substituted in their place are listed below along with their degree of equivalence for the editions indicated: International Standard Corresponding Indian Standard Degree of Equivalence Technically Equivalent

IEC 68-2-6 : 1970 ( Fourth Edition ), Environmental Testing - Part 2 : Tests, Test Fc and guidance : Vibration ( sinusoidal ) IEC 96-2 : 1988 Radio frequency cables - Part 2 : Relevant cable specifications IEC 410 : 1973 Sampling plans and procedures for inspection by attributes IEC QC 001002 : 1986 Rules of procedure of the IEC quality assessment system for electronic components ( IECQ ) IEC 966-l : 1988 Generic specification for radio frequency and coaxial cable assemblies Part 1 : General requirements and test methods

IS 9000 ( Part 8 ) : 1981 Basic environmental testing procedures for electronic and electrical items : Part 8 Vibration ( sinusoidal ) test IS 5801 ( Part 1- Part 3 ) : 1970 Flexible coaxial radio frequency cables with characteristic impedance 50 SI IS 10673 : 1983 Sampling plans and procedures for inspection by attributes for electronic items IS QC 001002 : 1988 Rules of procedure of the IEC quality assessment system for electronic components ( IECQ ) IS 14686 ( Part 1 ) : 1999 Radio frequency and coaxial cable assemblies : Part 1 Generic General requirements and specification test methods

do

do

Identical

do

The concerned Technical Committee responsible for the preparation of this standard has reviewed the provisions of the following International Publication and has decided that it is acceptable for use in conjunction with this standard: IEC 332-l : 1979 Tests on electric cables under fire conditions vertical insulated wire or cable Part 1 : Test on a single

Only the English language text of the International Standard has been retained while adopting it in this Indian Standard.
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Indian Standard
RADIO FREQUENCY AND COAXIAL ASSEMBLIES
Section 1 General 1 scope

CABLE

PART 2 SECTIONAL SPECIFICATION FOR FLEXIBLE COAXIAL CABLE ASSEMBLIES

This sectional speclflcation relates to flexible coaxlel cable assemblies operating In the transverse electromagnetic mode (TM). It shall be used together with IEC 966-l: Generic specification for radio frequency and coaxial cable assemblies. The numbering of the subclauses is the same as in the generic specification; for the missing subclauses, see the generic specification. 2 Object

This sectional speclflcation establishes uniform requirements for testing the electrical, mechanical and climatic properties of flexible cable assemblies composed of flexible coaxial cables and coaxial connectors. This sectlonal speclficatlon shall be supplemented with detail specifications additional details as requlred by the particular appllcatlon. 3 Related documents Enviranmenfal testing, Part 2: Tests, Test Fc and glvlng

IEC 68-2-6: 1970 (fourth edition), guidance: Vibration (sinusoidal). IEC 98, Radfo frequency cables.

IEC 96-2: 1988, Radio frequency cables, Part 2: Relevant cable specifications.

IEC 332-l : 1979, Tests on electric cables under fire conditions, vertical insulated wire or cable. IEC 410: 1973, Sampiing plans and procedures

Part 7: Test on a single

for inspection by attributes.

IEC 968-l : 1988, Generfc specification for radio frequency and coaxial cab/e aSS8tT?bh3S. Pat? 1: General requirements and test methods.

IEC 966-l : 1990, Amendment No. 1. IEC QC 001002: 1986, Rules of Procedure of the IEC quality assessment system for electronic components (IECQ).

IS 14686 ( Part 2/Set 1 ) : 1999 IEC 966-2-l ( 1991 ) 4 4.1 Deflnltlons Flexible coaxiel cable assembly

A combination of a flexible cable and connectors used as a single unit with specified performance.
NOTE - Cable l88omblios made in lccordanoo with thir 8octional rpocification comprl8a a 8ection of cable and two connoctorr. When 8pociflod In the dotall rpecifieatlon, the rrrombly may additionally Include markon for klontiflcatlon of the a88ombly and hIterconnecting end8. End cap8 and other accorrorie8 may ll8o bo 8pOCkd.

For the purpose of this sectional speclficatlon, a cable assembly is always regarded as an Integral unit. All specifications apply to the finished assembly and not to Individual and non-assembled parts thereof.

Flexlbk cabk

Connktor

1

Connktor

2

Figure 1 - Example of a cable assembly

5 5.1

Deslgn and manufacturing

requirements

Cable design and construct/on

Whenever possible, cables shall conform to IEC 96-2. If required, the manufacturer may use addltional protective tubing or cable devlatlng from IEC 96, in order to comply with the requirements of the detail specification. The materials used in the cable shall be glven as engineering information In the detail specification. 5.2 Connector design and construction

.

The materials used in the connector shall be given as engineering informatlon In the detail specification.
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IS 14686 ( Part 2/Set 1) : 1999
IEC 966-2-l ( 1991 ) 5.3 Outline and intetiace dimensions

The outine dimensions shall be In accordance with the detail specifications. If not further detailed, the specified length applies to the cable before strlpplng. The overall length of the assembly will be longer and depends on the connectors. if not Indicated In the detail specification, the length tolerance shall be fl equal or longer than 300 mm and k3 mm for cables shorter than 300 mm. % for cables

SECTION 2: TEST METHODS 8 General

All test methods other than those indicated or described below are given in the generic or detail specfficatlon. 9 9.1 Electrlcai tests Reflection properfles

Whilst the parameter return loss (A,) is preferred, the reflectlon factor (r) or the VSWR may be spectfied, where A, - - 20 tog,, 9.4 Insertion loss stability iri and VSWR = (1 + iri) / (1 - Irl).

The test frequencies or frequency range shall be chosen such that the measured Insertion loss is at least ten times higher than the resolution of the test system.

in accordance with the fiexlblllty characterlstlcs of the cable assembly, one of the mechanical arrangements given In figure 2 shall be used. The test may not be appropriate for short cable assembiles. Arrangements a) and b) provide for a transmission measurement by test methods 1 and 2. Arrangement c) provides for a reflection measurement by test method 3. Test methods 1, 2 and 3 are indicated In appendix B of IEC 966-l) Amendment No. 1. In additlon to cable bending, arrangement a) Implies torsional twisting around Its longitudinal axis of 360' per turn. Durlng the measurement of insertlon loss, the cable is first wound ClockwIse around the mandrel, released to the neutral posltlon (starting position), wound counter-clockwise around the mandrel and again released to Its starting position. The variatlon of Insertion loss shall be recorded durlng these movements. For long cable assemblies, the number of turns shall be chosen such that, after wlndlng, 20 % or more of the length of cable Is in contact with the mandrel.
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The arrangement used shall be indicated in the detail specification. Arrangement a) of flgure 2 Is preferred.

Arrangomont a)

Arrangement b)

r
( : i
I

I

a
?

I-

I I

I

I

Amngomont 0)

Flgure 2 - Arrangement6 for testing Insertion lo66 stability and stability of electrtcal length 9.6 Stab/My of electrical length

Depending on the flexlbllity, the torsional characteristics and the length of the cable a66emblle8, one of the following method6 may be used to determlne the stablllty of the elect&al length as a function of the mechanical constraints. Method I The mechanical arrangement a) of figure 2 shall be used. During the measurement of the phase difference, the cable Is flrst wound clockwise around a mandrel of diameter glven In the detail spectflcatfon. R is released to the neutral position (starting. posltlon), wound counter-clockwise around the mandrel and again released to its starting position. The varlatlon of phase shall be recorded durlng these composite movements of twisting and bending.

Method II For cable assemblies which are torsionally stiff, method I may not be appropriate. The stability of electrlcal length as a function of bending and twisting shall then be measured Independently In two different arrangements.
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%encihg The mechanical arrangement b) of figure 2 shall be used. During the measurement of the phase difference, the cable la flr8t wound clockwise around the mandrel, then lt la released to the neutral position (startlng position), wound counter-clockwise around the mandrel and again released to Its rtartlng position. The variation of phase shall be recorded during-these bending movements.

The mechanical arrangement d) rhown In figure 3 shall be used. During the measurement of the phase difference, the bow in the middle of the cable Is flnt twisted in a clockwise direction then released to the neutral porltlon (Ma&g position), twbted counter-clockwise and agaln releared to Its rtarting position. The variation of phase shall be recorded durfng thecre twisting movements.

Figure 3 - Arrangement d) for testing Mabllfty of eleotrical length 9.7 PMse difference

If more than two cable asaembties belong to a matched set, the reference CBble assembly shall be dearly marked. 9.8

Phase vatfatlon with temperature

Depending on the application of the cable assembly, one of two methods may be used to determine the variation of the phase as a function of temperature.

Method I: Phase change with/n a given temperature range
The frequency and temperature ranges shall be Indicated In the detail specification. The result may be presented In degrees/QHz or degrees. The frequency normallsed unit degrees/QHz Is preferred.

Method II: Phase sensltlvity as a fun&on of temperature, Le. the derivative of the phase change
The frequency and temperature ranges shall be Indicated In the detail spedficatlon. The result may be expressed In degrees/OHz/K or degrees/K. The frequency normallsed unit degrees/QHtiK Is preferred. 5

IS 14666( PartYSecl) IEC 966-2-1 ( 1991 )

:I999

10
10.2

MechanIcal

robustness

tests

Flexure

IfItIs not deflned In the detail specfflcatlon, a force F shall be applied to the cable assembly such that the total load on the jolnt of the cable to the connector Is equal to the weight of 10 m of the cable.

11

Environmental

test8

11.1

Recommended severltles

The severities for the environmental tests shall be chosen from appendix E of IEC 966-l) Amendment No. I, unless otherwise Indicated in the detail speclflcatlon.
11.2 11.2. I

Vibration,bumps and shock Vibration Procedure

11.2.1.1

The tests shall be carried out In aocordanoe wtth test Fc of IEC 68-2-6, Procedure 84.

The vibration severity shall be chosen from E.2.1 of IEC 966-1, Amendment No. 1, unless otherwise Indicated In the detail rpeciftcatton.

Vibrmting plmto To momsuri Inotrumontat ?I n

Figure 4 - Preferred arrangement for the vtbratlon test The preferred arrangement for the vtbratlon te8t Is desortbed In figure 4. The cabk portion of the cable assembly shall be vibrated In each of three perpendicular directions, one of which shall be parallel to the common axis of the connectors. The contlnulty of the Inner and outer conductors shall be monitored during the test. The test equipment shall be able to reveal lnterruptlons of 1 ps. 11.2.1.2

Requlrem8nts

There shall be no d.c.. or low frequency dlscontlnulty of the Inner or outer conductor during the test. After the teet, the Insertion toss and return loss shall not exceed the spedfled Ilmlts.

6

IS 14686 ( Part 2/Set 1 ) : 1999 IEC 966-2-l ( 1991 ) 11.2.1.3 information to be gven in the detail specification:

a) W c)

mounting details of the cable assembly; severity parameters for vibration according to E.2.1 of IEC 966-l) Amendment No 1; test parameters for continuity checking according to 9.12.4 of IEC 966-l;

d) requirement for insertion loss;

4
11.2.2

requirement for return loss. Bumps

This test shall be specified, if necessary, in the detail specifichm. For the recommended severities. see E.2.2 of IEC 966-1, Amendment No. 1. 11.2.3 Shock

This test shaii be specified, if necessary, in the detail sp8cification. For th8 r8COmm8nd8d severities, see E.2.3 of IEC 966-1, Amendment NO. 1. 11.3 C//mat/c sequence

The test prOC8dUr8 indicated in E-2.4 of IEC 966-1, Amendment No. 1 la preferred.

11.4

Damp he&, sreedy state

See 11.4 of IEC 966-l and E.2.5 of Amendment No. 1. 11.5 Rapid change of temperature

See 11.5 of IEC 966-l and E.2.6 of Amendment No. 1. 11.6 SohwVs and contaminating fluids

These tests are special tests for custom-built cable assemblies and, if required by 13.3, shall b8 indicated in the detail specification. 11.7 Water Immersion

This test is a special test for custom-built cable aSSembii8S and, if required by 13.3, shall be indicated in the detail specification. 11.6 Satt mist and sulphur dioxide tests

See E.2.7 and E.2.8 of IEC 966-1, Amendment No. 1.
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Flammability

When required by the detail speciflcatlon, the cable used In the cable assembly shall be tested in accordance with IEC 332-l.

SECTION 3: TEST SCHEDULES 13 13.1 Test schedules General

In addition to the electrical, mechanical and envfronmental test requirements, the detail speclflcatlon shall Indicate the temts to be performed wlth the correspondlng ln@pection levels, acceptance quality levels and perlodicltles. Whenever possible, In the place of lndlvldual tests, complete test groups from table ! shall be spedfled, e.g. Eb, Ep, Vt.

With reference to table 1, notes apply as follows: n - number of samples to be twted; c - acceptance crlterfon; IL - Inspection level according to IEC 410; AQL - acceptable quality level according to IEC 410.
NOTES 1 If the m~nufratunr wlahea to nplrea these toata by l Mogour tomb mado an tha oonnoatorr 8nd the cablo uparatoiy, ho should domonrtr&o to the aurtomor that the to&e an l uah thd the roquiromantr of the dotail apealtiaatlon will have been mot at the final rtqa of lnqoctfon (modHloWon of IEC Oc 001002, rubalauae 123.4). 2 Only one et tha t@sta 0.5 or 9.7 should be rp~lfhd.
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Table 1 - Qrouping of tests for SpdfiCatiOn purposes

Rocommonded grouping of te8ts Tests

Roaommended sovorfties n c Notes

roup

Subclause 3.2

Poriodktty

IL 83

AQL 4.0

Virurl krpoction

Lot-by-lot

Da

8.3

Dimenrional inspection

Lot-by-lot

83

4.0

0.1 Eh 9.9 9.4

Roflectlon properties lnaertion tara Insertion kes stability

Lot-by-lot Lot-by-lot 3 yoarr

II II 83

1.0 1.0 4.0

9.10 0.11 Eb 9.12

Voftage proof Inrulation resirtanco

Lot-by-lot Lot-by-kt

II II

1.0 1.0

Innor and outor oonductor continuity

Lot-by-lot

if

~1.0

EZ

9.2

Unlformfty of impedance

Lot-by-lot

II

1 .o

9.4

Propagation time

Lot-by-lot

100%

2

9.6 Ekctrkrl EP 0.7 length stability

1 year

s3

4.0

Phase dffferenoe

Lot-by-lot

100 K

2

9.8

* Pharo variation wfth temperature 3 year8

3

0

1

Ee

9.9

l

Screening l ffectivenesr

3 yeara

3

0

Wodk

tests noted with ' shall be completed on a CQC (capability qualtfylng eomponont) dofined betweer

he austomer and his supplier.
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Table

1

: concluded)

Recommondod grouping of tests Tests

Recommended sovoritlos n Psriodioity . IL AQL c Notes

Group

Subclause

10.1 10.2 Mn 10.3 10.4

Tensile test Floxura

9 years 3 years sa 4.0

9

0

1

Flexing lnduranoe Cable crushing

9 years S yurs

s3 s3

4.0

vv

11.2

. Vlbratlon, bumps and shook 9 years . Climatic soquonce 3 years . Damp hoat, steady state 9 years . Rapid ohange of temperature 9 yoare

_

3

0

vc

11.3

_

3

0

11.4

11.6

vt 11.6 . Solvents and contaminating flufds 1 year .

. 11.3 Salt mist and sulphur dioxide 1 year

11.7 Vf 12.1

. Water immersion Flammability 3 years . 3 yaare

.

Periodic tests notd with l shall be completed on a CQC (capablllty qualifying component) defined betwear the customer and his supplier.

10

IS 14686 ( Part 2/Set IEC 966-2-l ( 1991 )

1 ) : 1999

13.2

Qua/if/cation

approval procedure

Under cqnslderation

as

appendix

G of IEC 966-l :

13.3

Recommended

qualification

test schedule

Table 2 - Test schedule 8pethfT&S Qroup Subclause 129456

6.2 Vl6u8l irwpection Ba 8.3 Dimonrional inrpection 0.1 Rof\ectlon prop&for Eh 9.9 lnrertlon I088 0.4 In8ertion 1088 rtabillty 8.10 Voltage proof 9.11 In8ulation rerirtance Eb 9.12 Innor and outer conductor continuity xxxxxx xxxxxx xxxxxx

EZ

9.2

Uniformity of imp8dance

x

x

9.5 Propagatlon time 0.6 Ep 9.7 Pha88 differ8ncs 0.8 Phare varlatlon with temp8rature ElectrIcal length 8tabilfty x x

8.9

Scrooning effectiVeno

X

11
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IS 14686 ( Part S/Set 1 ) : 1999 ( 1991 )

Table 2

(concluded)

Spooimons Tmsts Qroup Subclause 10.1 Tonslle test 10.2 Mn lo.s Flexing endurance 10.4 Cable erwhing Fiexuro X X 123456

X X

vv

11.2

Vibration, bump8 and ahoek

X

Vc

11.3

Climatic ooquonco

x

x

11.4 11.6 vt 11.6 11 .a

Damp hoat, steady state Rapid change of temperature Solvonk and contaminating fluids Salt mirt and l ulphur dioxM@

x

x

11 .I Vf 12.1

Water immorrion Flammability

X

13.4

Capability approval procedures

Under consideration IEC 966-l.

as Appendix

G to

The customer should preferably specify the tests In accordance with the appropriate groups defined In table 1.
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